Dyella jiangningensis sp. nov., a c-proteobacterium isolated from the surface of potassium-bearing rock 
isolated three bacterial strains from garden soil and proposed a novel genus, Dyella, with Dyella japonica as the type species to accommodate these strains. Cells of the isolates were Gram-negative, rod-shaped and produced yellow colonies. The genus Dyella is closely related to the genera Frateuria, Rhodanobacter and Fulvimonas in the family Xanthomonadaceae on the basis of 16S rRNA gene sequence data. At the time of writing, the genus Dyella comprises seven species with validly published names: D. japonica (Xie & Yokota, 2005) , Dyella koreensis , Dyella ginsengisoli (Jung et al., 2009) , Dyella soli (Weon et al., 2009) , Dyella terrae (Weon et al., 2009) , Dyella marensis ) and Dyella thiooxydans (Anandham et al., 2011) . The aim of this study was to elucidate the taxonomic position of strain SBZ3-12 T using a polyphasic approach that included phenotypic, phylogenetic and DNA-DNA hybridization analyses. The results showed that strain T represents a novel species of the genus Dyella.
Strain SBZ3-12
T was firstly isolated from the surfaces of weathered potassic trachyte [a potassium-bearing rock located at Longshan in Jiangning, Nanjing, China (31 u 479 N 118 u 459 E)] using the dilution plating method on a sucrose-mineral salts medium. This medium contained (l 21 ) 10.0 g sucrose, 0.5 g yeast extract, 1 g (NH 4 ) 2 SO 4 , 2 g K 2 HPO 4 , 0.5 g MgSO 4 , 0.1 g NaCl, 0.5 g CaCO 3 and 15 g agar (pH 7.0-7.4). Mineral weathering experiments showed that strain SBZ3-12
T was able to weather feldspar and released more silicon (Si) from feldspar than the control (about 15 % The Gram reaction was performed using the standard Gram staining method. Cell morphology and motility were investigated by light microscopy (CX21; Olympus) and transmission electron microscopy (Hitachi; H-7650) using cells from the exponential phase of growth. R2A medium was used in experiments to determine growth at various temperatures (5-45 u C at 5 u C intervals) and the requirement for NaCl (0-5 %, w/v). The pH range for growth (pH 4-10 at intervals of 1 pH unit) was determined in R2A broth with the pH adjusted with HCl or Na 2 CO 3 . Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine. Growth on nutrient agar, trypticase soy agar and MacConkey agar was evaluated at 30 u C. Other physiological and biochemical properties were tested using API 50 CHB/E, API 20 NE and API ZYM systems (bioMérieux) according to the manufacturer's instructions. The API ZYM tests were read after incubation for 4 h at 37 u C, the other API tests were read after 5 days at 30 u C.
For analysis of the 16S rRNA gene sequence, bacterial genomic DNA was extracted using a Qiagen Genomic DNA kit. The 16S rRNA gene was PCR-amplified using universal primers according to the methods of Timke et al. (2005) and sequenced with an automatic DNA sequencer (ABI 3730; Invitrogen). Phylogenetic analysis was performed using MEGA software (version 5.0) after multiple alignments of data using CLUSTAL X. Phylogenetic trees were reconstructed with neighbour-joining, minimum-evolution and maximumlikelihood methods. Bootstrap values were determined based on 1000 replications. The DNA G+C content of strain SBZ3-12 T was determined as described by Mesbah et al. (1989) using reversed-phase HPLC. DNA-DNA hybridization was carried out as described by De Ley et al. (1970) using a UV/VIS spectrophotometer (UV1201; Rayleigh).
For fatty acid methyl ester analysis, cells of strain SBZ 3-12 T were harvested from R2A plates after incubation for 2 days at 30 u C. The fatty acid methyl esters were extracted and prepared according to the protocol of the Sherlock Microbial Identification System (MIDI). Fatty acids were analysed by GC (6890; Hewlett Packard) and identified by using the Microbial Identification software package (Sasser, 1990) . Respiratory lipoquinones were analysed according to Komagata & Suzuki (1987) .
T was Gram-stain-negative, aerobic, rodshaped and motile with one flagellum (Fig. S1 , available in IJSEM Online). The strain grew well on R2A agar, nutrient agar and tryptic soy agar, but did not grow on MacConkey agar. Colonies on R2A were yellow, with a smooth surface and diameter of 1.0-2.0 mm after incubation for 48 h at 30 u C. Strain T could grow at 10-37 u C (optimum, 30 u C), at pH 4-10 (optimum, pH 7) and with 0-4 % (w/ v) NaCl (optimum, 3 %). Detailed physiological and biochemical characteristics of strain T are given in Table 1 and the species description.
16S rRNA gene sequence (1425 bp) of strain T was obtained and subjected to similarity searches using the Weon et al. (2009) . All taxa were positive for oxidase activity, acid production from N-acetylglucosamine and maltose, activity of alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase, and utilization of D-glucose, Nacetylglucosamine and maltose. All taxa were negative for Gramstaining, glucose fermentation, acid production from glycerol, T (97.0 %). The neighbourjoining tree (Fig. 1) based on 16S rRNA gene sequences showed that strain SBZ3-12 T laid within the radiation of the genus Dyella. Similar tree topologies were seen in the minimum-evolution and maximum-likelihood phylogenetic trees (Figs S2 and S3) . Strain SBZ3-12 T and D. japonica XD53
T formed an independent cluster with a bootstrap value of 58 %. The phylogenetic distances from other recognized species within the family Xanthomonadaceae, including D. thiooxydans ATSB10 T , were greater than 3 %. It is generally accepted that strains with ,70 % DNA-DNA relatedness values or .3 % 16S rRNA gene sequence dissimilarity can be considered as belonging to separate species (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . According to these criteria, data for strain indicate that this strain represents a novel species of genus Dyella.
The cellular fatty acid profiles of isolate SBZ3-12
T and related strains are presented in Table S1 . Strain SBZ3-12 T contained saturated, branched and hydroxyl fatty acids. The major fatty acids (.10 %) were iso-C 17 : 1 v9c (27.9 %), iso-C 15 : 0 (21.9 %) and iso-C 16 : 0 (19.2 %). This fatty acid profile was similar to those of the other recognized species of the genus Dyella but different from recognized species of the genus Frateuria (Table S1 ). Members of the genus Dyella can be differentiated from Frateuria aurantia DSM
6620
T by the absence of C 12 : 0 2-OH, C 12 : 0 3-OH, C 18 : 0 and C 17 : 0 cyclo, and from Frateuria terrea VA24
T by higher contents of iso-C 16 : 0 and iso-C 17 : 1 v9c. The major respiratory lipoquinone of strain SBZ3-12
T was ubiquinone-8 (Q-8), which was also found in D. japonica.
The DNA G+C content of strain SBZ3-12 T was 64.0 mol%, which was close to that found for other species of the genus Dyella (63.4-67.0 mol%) (Weon et al., 2009; Anandham et al., 2011) . DNA-DNA hybridization studies showed relatively low DNA-DNA relatedness values with D. japonica BCRC 17596 T (7 %), D. terrae KACC 12748
T (6 %). All the values were significantly lower than 70 %, the threshold value recommended for the assignment of genomic species (Wayne et al., 1987) .
On the basis of physiological and phylogenetic data, we propose that strain SBZ 3-12
T represents a novel species of the genus Dyella, for which the name Dyella jiangningensis sp. nov. is proposed.
Description of Dyella jiangningensis sp. nov.
Dyella jiangningensis (jiang.ning.en9sis. N.L. fem. adj. jiangningensis of or belonging to Jiangning, China, the location of the rock sample from which the type strain was first isolated). pH and NaCl concentration ranges for growth are 10-37 u C, pH 4-10 and 0-4 % (w/v), respectively. Positive result in tests for H 2 S production, nitrite reduction, urease, oxidase and arginine dihydrolase activities and negative result in tests for methyl red and Voges-Proskauer reactions, nitrate reduction, indole production and catalase activity. Tween 80, aesculin and gelatin are hydrolysed but casein, starch, xanthine and hypoxanthine are not. Acid is produced ( T 5DSM 26119 T ), was isolated from surfaces of potassium-bearing rock in Jiangning, Nanjing, Jiangsu province, PR China. The DNA G+C content of the type strain is 64.0 mol%.
